Increased expression of angiogenin in hepatocellular carcinoma in correlation with tumor vascularity.
Neovascularization is known to be one of the major characteristics of human hepatocellular carcinoma (HCC). Angiogenin (ANG), originally discovered in a human colon cancer cell line, is a liver-derived polypeptide that shows strong angiogenic activity in vivo. However, the role of ANG on the development of HCC remains unknown. The present study was designed to examine the implication of ANG in the neovascularization of human HCC. Forty-one HCC patients who had undergone conventional celiac angiography were used in this study. ANG protein expression and microvessel density (MVD) in HCC specimens obtained by liver biopsy or surgical resection were examined by immunohistochemistry, and the levels were quantified by the KS-400 image analyzing system. ANG mRNA expression in liver tissues was evaluated by in situ hybridization. Serum ANG concentrations were measured by an ELISA. Survival rates were calculated using the Kaplan-Meier method. Immunohistochemistry and in situ hybridization showed greater increments of ANG protein expression and mRNA expression, respectively, in HCC tissues than in the surrounding nontumorous tissues. MVD within tumorous tissues increased according to dedifferentiation of the histological grade of HCC, showing a significant correlation (r = 0.877, P = 0.0009) with ANG expression levels. Mean +/- SD serum ANG levels of healthy subjects and chronic hepatitis (CH) patients were 362.3 +/- 84.1 ng/ml and 331.9 +/- 133.8 ng/ml, respectively, with no significant difference. Serum ANG levels of liver cirrhosis patients (242.4 +/- 126.9 ng/ml) were lower than those of healthy subjects or CH patients and decreased as the fibrosis grade advanced. In HCC patients, despite the cirrhotic background, serum ANG levels increased as the tumor vascularity increased (197.8 +/- 64.9 ng/ml for hypovascular, 326.7 +/- 148.6 ng/ml for hypervascular, and 405.0 +/- 121.3 ng/ml for very hypervascular), in good accordance with histological grading, and significantly decreased (P = 0.015) after successful treatment with transcatheter arterial embolization or percutaneous ethanol injection. HCC patients were conventionally divided into two groups according to the serum level of ANG, those with values higher than the mean level (332.9 +/- 143.8 ng/ml) and those with values lower than the mean,; the 5-year survival rate of the latter group was determined to be significantly higher than that in the former group. These results suggest that ANG is one of the neovascularization defining factors of HCC. Thus, measuring serum ANG may assist in monitoring the disease, and targeting ANG may provide a new strategy for treating advanced HCC.